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Abstract of FR 2913683 (A1) 

Crude glycerol-based product (P1) comprises: glycerol alkyl ethers (0.001-100 g/kg of the product. 
Independent claims are included for the following: (1) method (M) for purification of the crude glycerol- 
based product (P1 ) involving: subjecting the crude product (P1 ) to at least one treatment optionally 
under reduced pressure, selected from evaporative concentration, evaporative crystallization, distillation, 
fractional distillation, stripping or of liquid-liquid extraction; (2) method (M1) for manufacturing 
dichloropropanol from glycerol involving: method (A): subjecting the crude glycerol-based product (P1) 
to at least one treatment, optionally under reduced pressure, selected from evaporative concentration, 
evaporative crystallization, distillation, fractional distillation, stripping or of liquid-liquid extraction; to 
reduce the content of glycerol alkyl ethers, and obtain a purified product which is then reacted with a 
chlorinating agent; or method (B). the method (M), and subjecting the purified glycerol obtained, or 
glycerol to a reaction with a chlorinating agent comprising hydrogen chloride which is obtained at least 
partially in a process for the manufacture of silica by decomposition of chlorosilane, in a process for the 
manufacture of hydrogen chloride by direct synthesis starting from chlorine and hydrogen, and/or in a 
chlorine/fluorine exchange process on organic compounds; (3) method (M2) for manufacturing 
epichlorohydrin involving: the method (M1), followed by a process for the dehydrochlorination of 
dichloropropanol; and (4) method (M3) for manufacturing epoxy resins involving: the method (M2), 
followed by a process in which epichlorohydrin is subjected to a reaction with a compound containing at 
least two active hydrogen atoms. 
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(54) PRODUIT BRUT A BASE DE GLYCEROL, PROCEDE POUR SA PURIFICATION ET SON UTILISATION DANS 
LA FABRICATION DE DICHLOROPROPANOL. 



(57) L'invention se rapporte a un prodult brut a base de gly- 
cerol comprenant des ethers alkyles de glycerol, a un pro- 
cess de purification comportant un traitement 
d'evapoconcentratlon, d'evapocristallisation, de distillation, 
de distillation fractlonnee ou de stripping et a I'utlllsatlon du 
produit purifie dans la fabrication de dicriloropropanol. 
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Produit brut a base de glycerol, procede pour sa purification et son 
utilisation dans la fabrication de dichloropropanol 



La pr^sente invention se rapporte a un produit brut a base de glycerol, a un 
procede pour sa purification et a Putilisation du produit puriffe" dans la 
fabrication de dichloropropanol 

Le dichloropropanol, par exemple, est un intermediate rdactionnel dans la 
5 fabrication de l'6pichlorhydrine et des resines dpoxy (Kirk-Othmer Encyclopedia 
of Chemical Technology, Fourth Edition, 1992, Vol. 2, page 156, John Wiley & 
Sons, Inc.). 

Selon des precedes connus, on peut obtenir le dichloropropanol notamment 
par hypochloration du chlorure d'allyle, par chloration de Palcool allylique et par 

1 0 hydrochloration du glycerol. Ce dernier procede presente Tavantage que le 

dichloropropanol peut etre obtenu au depart de matieres premieres fossiles ou de 
matieres premieres renouvelables et il est connu que les ressources naturelles 
pStrochimiques, dont sont issues les matieres fossiles, par exemple le p&role, le 
gaz naturel ou le charbon, disponibles sur la terre sont limitees. 

15 II a ete trouve que lorsque la glycerine est contaminee par divers composes 

tels que des ethers alkyles de glycerol, qui peuvent gener les operations de 
separation et de traitements des effluents des precedes mettant en ceuvre la 
glycerine, elle peut neanmoins €tre utilis^e comme matiere premiere dans la 
fabrication de dichloropropanol. 

20 L' invention concerne des lors un produit brut a base de glycerol 

comprenant des ethers alkyles de glycerol en une quantite de 0,01 a 100 g/kg de 
produit brut. 

Cette quantity est souvent d'au plus 90 g/kg, couramment d'au plus 
50 g/kg, frequemment d'au plus 10 g/kg, usuellement d'au plus 1 g/kg, 
25 communement d'au plus 0,5 g/kg et frequemment d'au plus 0,2 g/kg. Cette 

quantite est souvent d'au moins 0,005 g/kg, frequemment d'au moins 0,01 g/kg, 
couramment d'au moins 0,04 g/kg et usuellement d'au moins 0,1 g/kg. 

Les ethers alkyles de glycerol peuvent etre des mono-, des di- et/ou des 
triethers de glycerol dont les groupements alkyles sont independamment 
30 seiectionnes parmi les radicaux alkyles, comprenant au moins 1 atome de 
carbone et au plus 8 atomes de C. 
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Ces groupements alkyles sont de preference des groupements alkyles 
aliphatiques lindaires ou ramifies, ou alicycliques et de maniere plus preferee, 
des groupements aliphatiques lineaires ou ramifies. La fonction ether sur le 
groupement alkyle se fait via un atome de carbone primaire, secondaire ou 

5 tertiaire. Les groupements alkyles sont de preference selectionn6s parmi les 
groupements methyle, ethyle, propyle, butyle, pentyle, hexyle, heptyle et octyle 
et de maniere plus preferee parmi les groupements methyle, ethyle, propyle et 
butyle et de facon particulierement preferee parmi les groupements methyle et 
ethyle. De facon tout particulierement preferee le groupement alkyle est un 

10 groupement methyle. Le groupement propyle peut etre choisi parmi les 
groupements n-propyle et isopropyle, et est de preference un groupement 
isopropyle. Le groupement butyle peut £tre choisi parmi les groupements 1- 
butyle, 2-butyle, isobutyle et tertbutyle, de preference parmi les groupements 
isobutyle et tertbutyle. 

15 Les ethers alkyles de glycerol peuvent etre des mono-, des di- et des tri- 

ethers alkyles de glycerol, de preference des mono- et des diethers et de facon 
plus preferee des monoethers. Les monoethers methyies, ethyies, propyls, 
butyies, pentyies, hexyies, heptyies et octyies de glycerol sont preferes. Les 
monoethers methyies, ethyies, propyles et butyies sont plus preferes. Les 

20 monoethers methyies et ethyies sont encore plus preferes et les monoethers 
methyies de glycerol sont tout particulierement preferes. 

Les ethers propyls peuvent etre choisis parmi les ethers de n-propyle ou 
d'isopropyle, et sont de preference des ethers d'isopropyle. Les ethers butyies 
peuvent etre choisis parmi les ethers 1 -butyle, de 2-butyle, d' isobutyle et 

25 tertbutyle, et sont de preference choisis parmi des ethers d'isobutyle ou de 
tertbutyle. 

Lorsque les ethers alkyles de glycerol sont des di- et des tri-ethers, les 
groupements alkyles peuvent etre identiques ou differents. Ces groupements 
sont de preference identiques. 

30 Les monoethers preferes sont le 3-alkoxy-l,2-propane-diol et le 2-alkoxy- 

1 ,3-propanediol. La teneur en 3-alkoxy- 1 ,2-propanediol dans le melange de 
3-alkoxy-l,2-propanediol et de 2-alkoxy- 1,3 -propanediol est generalement d'au 
moins 50 %, de preference d'au moins 60 % et de facon toute preferee d'au 
moins 70 %. Cette teneur est d'au plus 95 % et de preference d'au plus 90 %. 

35 Les monoethers methyies de glycerol sont le 3-methoxy- 1 ,2-propane-diol 

et le 2-methoxy-l,3-propanediol. La teneur en 3-methoxy- 1 ,2-propanediol dans 
le melange de 3-methoxy-l,2-propanediol et de 2-methoxy-l ,3-propanediol est 
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generalement d'au moins 50 %, de preference d'au moins 60 % et de facon toute 
preferee d'au moins 70 %. Cette teneur est d'au plus 95 % et de preference d'au 
plus 90 %. 

Les monoethers ethyfes de glycerol sont le 3-ethoxy-l,2-propane-diol et le 
5 2-ethoxy- 1 ,3-propanediol. La teneur en 3-ethoxy- 1 ,2-propanediol dans le 
melange de 3-ethoxy-l ,2-propanediol et de 2-6thoxy-l,3-propanediol est 
generalement d'au moins 50 %, de preference d'au moins 60 % et de facon toute 
preferee d'au moins 70 %. Cette teneur est d'au plus 95 % et de preference d'au 
plus 90 %. 

1 0 Les monoethers propyles de glycerol sont le 3-propoxy- 1 ,2-propane-diol et 

le 2-propoxy- 1 ,3-propanediol. La teneur en 3-propoxy- 1 ,2-propanediol dans le 
melange de 3-propoxy-l,2-propanediol et de 2-propoxy- 1 ,3-propanediol est 
generalement d'au moins 50 %, de preference d'au moins 60 % et de facon toute 
preferee d'au moins 70 %. Cette teneur est d'au plus 95 % et de preference d'au 

1 5 plus 90 %. Le groupement propoxy peut etre un groupement n-propoxy ou 
isopropoxy, de preference un groupement isopropoxy. 

Les monoethers butyfes de glycerol sont le 3-butoxy-l,2-propane-diol et le 
2-butoxy-l ,3-propanediol. La teneur en 3-butoxy-l,2-propanediol dans le 
melange de 3-butoxy-l,2-propanediol et de 2-butoxy-l, 3-propanediol est 

20 generalement d'au moins 50 %, de preference d'au moins 60 % et de facon toute 
preferee d'au moins 70 %. Cette teneur est d'au plus 95 % et de preference d'au 
plus 90 %. Le groupement butoxy peut etre choisi parmi les groupements 1 - 
butoxy, 2-butoxy, isobutoxy et tertbutoxy, de preference parmi les groupements 
isobutoxy et tertbutoxy. 

25 Le produit brut a base de glycerol peut egalement comprendre des alcools. 

Ces alcools sont de preference du methanol, de l'ethanol, du propanol, de 
preference du n-propanol et/ou de l'isopropanol, du butanol, de preference du 
1-butanol et/ou du 2-butanol et/ou de l'isobutanol et/ou du tertiobutanol, du 
pentanol, de preference du 1-pentanol et/ou du 2-pentanol et/ou du 3-methyl- 

30 1-butanol, de l'hexanol, de l'heptanol, de l'octanol, de l'ethyfene glycol et du 
propylene glycol. 

Lorsque les ethers alkyfes de glycerol sont des ethers methyliques, le 
methanol peut etre present en une quantife de 0,1 a 20 g/kg de produit brut et 
l'ethanol, le propanol, le butanol, l'ethylene glycol et le propylene glycol 

3 5 peuvent etre presents en une quantife totale de 0,0 1 a 2 g/kg de produit brut. 

Lorsque les ethers alkyfes de glycerol sont des ethers ethyliques, 1'ethanol 
peut etre present en une quantife de 0,1 a 20 g/kg de produit brut et le methanol, 
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le propanol, le butanol, 1' ethylene glycol et le propylene glycol peuvent Stre 
presents en une quantite totale de 0,01 a 2 g/kg de produit brut. 

Lorsque les ethers alkyles de glyc6rol sont des ethers propyliques, le 
propanol peut etre present en une quantite de 0,1 a 20 g/kg de produit brut et le 

5 methanol, l'ethanol, le butanol, l'&hylene glycol et le propylene glycol peuvent 
etre presents en une quantite" totale de 0,01 a 2 g/kg de produit brut. 

Lorsque les ethers alkyles de glycerol sont des ethers butyliques, le butanol 
peut etre present en une quantite de 0,1 a 20 g/kg de produit brut et le methanol, 
l'ethanol, le propanol, l'ethylene glycol et le propyl6ne glycol peuvent etre 

10 presents en une quantite totale de 0,01 a 2 g/kg de produit brut. 

Le produit brut a base de glycerol peut egalement comprendre de l'eau en 
une quantite d'au moins 0,1 g/kg et d'au plus 100 g/kg. Cette quantite est de 
prdference d'au plus 50 g/kg et de facon plus preferee d'au plus 20 g/kg. 

Le produit brut a base de glycerol peut egalement comprendre des esters 

1 5 alkyliques d'acides gras, des esters de glycerol comme par exemple des mono- et 
diglycerides, des oligomeres de glycerol et des sels. Ces dernieres impuretes 
peuvent constituer une phase distincte. Par esters alkyliques d'acides gras, on 
entend designer des esters d'acides gras avec des mono- ou des polyalcools a 
l'exception du glycerol, dont le groupement alkyle de Tester est un des 

20 groupements prec^demment decrits pour les ethers alkyles de glycerol. Ces 
esters alkyliques sont de preference des esters methyliques, ethyliques, 
propyliques et butyliques d'acide gras, de maniere plus preferee des esters 
methyliques et ethyliques, et de maniere tout particulierement preferee des esters 
methyliques d'acides gras. 

25 Sans vouloir etre lie par une quelconque explication theorique, on pense 

que les ethers alkytes de glycerol et les alcools peuvent provenir du procede de 
fabrication de la glycerine, notamment par transformation de graisses ou 
d'huiles, animales ou vegetales, par trans-esterification en presence d'un alcool, 
de preference choisi parmi le methanol, l'ethanol, le propanol , le butanol, le 

30 pentanol, l'hexanol, l'heptanol, l'octanol, et les melanges d'au moins deux 
d'entre-eux, de maniere plus preferee choisi parmi le methanol, l'ethanol, le 
propanol , le butanol, de facon encore plus prdf6r6e parmi le methanol et 
l'ethanol. L'alcool est de facon tout particulierement preferee le methanol 
Le propanol peut etre choisi parmi le n-propanol, l'isopropanol et leurs 
35 melanges, et est de preference de l'isopropanol. Le butanol peut etre choisi 

parmi le 1-butanol, le 2-butanol, l'isobutanol, le tertbutanol et les melanges d'au 
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moins deux d'entre-eux, de preference parmi l'isobutanol, le tert butanol et leurs 
mdlanges. 

L'invention concerne egalement un procede de purification du produit brut 
a base de glycerol dans lequel on soumet le produit brut a au moins un traitement 
5 £ventuellement sous pression r6duite, d'^vapoconcentration, 

d'6vapocrystallisation, de distillation, de distillation fractionnee, de stripping ou 
d'extraction liquide-liquide. 

Par £vapoconcentration, on entend designer un procede d' evaporation 
partielle du produit brut permettant de concentrer le produit rgsiduaire en especes 
1 0 moins volatiles. Par evapocrystallisation on entend designer un procede 

conduisant a cristalliser un compose en eliminant par vaporisation un compose" 
favorisant sa dissolution dans le milieu. Ces procedds sont decrits le « Perry's 
Chemical Engineers' Handbook » a la 1 l 4me section de la 7 imc edition. 

Par distillation, on entend designer le type de separation classique en gdnie 
1 5 chimique et decrit par exemple dans le « Perry's Chemical Engineers' 
Handbook » a la 13 4me section de la 7 4mc Edition. 

Par distillation fractionnee, on entend une suite de distillations ou le 
distillat est preleve en discontinu. 

Par stripping on entend designer la separation d'une substance par 
20 1'entralnement au moyen de la vapeurd'un corps pur. Dans le procede selon 
l'invention, ce corps peut fitre n'importe quel compose inerte par rapport au 
glycerol tel que par exemple la vapeur d'eau, l'air, l'azote et le dioxyde de 
carbone. 

Par extraction liquide liquide on entend la mise en contact avec un solvant 
25 immiscible totalement ou partiellement approprie permettant d'extraire 

selectivement les composes desires 6ventuellement selon un processus a contre 
courant tels que ddcrits dans decrits le « Perry's Chemical Engineers' 
Handbook » a la 15 <me section de la 7 ime Edition. 

Les traitements de stripping, d'evapoconcentration, d'evapocristallisation, 
30 d'extraction liquide liquide et de distillation peuvent etre combines, par exemple 
dans une colonne de stripping surmontee d'un tron9on de distillation ou dans un 
evaporateur partiel alimentant une colonne de distillation ou d'une combinaison 
d'une extraction liquide, d'un stripping du solvant r£siduaire contenu dans le flux 
enrichi en glycerine et d'une distillation du solvant enrichi en composes extraits. 
35 Les ethers alkyles du glycerol et les alcools sont rdcuperes dans la fraction 

distill6e ou strippee, le produit purifie a base de glycerol constitue le residu du 
traitement de distillation ou de stripping. 
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-6- 

Lorsque le traitement consiste une Evaporation au moins partielle du 
produit brut, la temperature de la zone riche en glycerine, est generalement d'au 
moins 0 °C, souvent d'au moins 80 °C et frequemment d'au moins 100 °C. 
Cette temperature est generalement d'au plus 280 °C, souvent d'au plus 250 °C, 

5 et frequemment d'au plus 200 °C. La temperature dans les zones appauvries en 
glycerine est generalement d'au moins -20 °C, de preference d'au moins -10°C 
de maniere particulierement prepense d'au moins °C. Cette temperature est 
generalement au plus egale a la temperature de la zone riche en glycerine, de 
preference inferieure d'au moins 5°C a cette temperature, de maniere 

1 0 particulierement prefe^e inferieure d'au moins 1 0°C a cette temperature . 

Lorsque le traitement s'effectue par extraction liquide-liquide, la 
temperature est generalement superieure ou egale a 20 °C, de preference 
superieure ou egale a 40°C, plus particulierement superieure ou egale a 50°C. 
Cette temperature est generalement inferieure ou egale a 200 °C, de preference 

1 5 inferieure ou egale a 1 50 °C et de facon plus particulierement prefe^e inferieure 
ou egale a 120 °C. 

La pression du traitement, est generalement d'au moins 0,001 mbar. Cette 
pression est generalement d'au plus 1 bar, souvent d'au plus 0,5 bar, 
frequemment d'au plus 0,3 bar et plus specifiquement d'au plus 0,25 bar. 

20 Lorsque le traitement comprend une etape separee d'evaporation, celle-ci est 
effectuee en generate a une pression inferieure a 2 bar absolu, de maniere 
preferee a une pression inferieure a 1 bar absolu, de maniere particulierement 
preferee a une pression inferieure a 0,5 bar absolu. Elle est effectuee en generate 
a une pression d'au moins 0,1 mbar, de preference a une pression d'au moins 

25 0,2 mbar. Lorsque l'etape d'evaporation est combine a une etape de distillation 
ou de distillation fractionnee, elle est realisee a une pression au moins egale a la 
pression de l'etape realisee a la plus basse pression, de preference a une pression 
superieure d'au moins 10 mbar a la pression de l'etape realisee a la plus basse 
pression. L'etape de stripping est effectuee en general a une pression inferieure a 

30 5 bar, de preference inferieure ou egale a 2 bar. 

Dans les traitements de distillation avec ou sans stripping, le taux de 
rebouillage est generalement d'au moins 1 %, souvent d'au moins 5 % et 
frequemment d'au moins 10 %. Ce taux de reflux est d'au plus 99 % et souvent 
d'au plus 50 %. Par taux de rebouillage pour une distillation en continu, on 

35 entend le debit de la fraction vaporisee au bouilleur par le debit du residu. 

Par taux de rebouillage, pour une distillation fractionnee, en batch, on 
entend le rapport de la quantite vaporisee par rapport au residu final. 
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La proportion de la fraction distiller est generalement d'au plus 1 50 g/kg, 
souvent d'au plus lOOg/kg du produit brut a base de glycerol. 

Le traitement de distillation, de distillation fractionn^e ou de stripping peut 
etre precede ou suivi d'une operation de separation de la phase distincte 
5 eventuelle mentionnee ci-dessus. Cette separation peut par exemple, etre une 
decantation, une centrifugation, une filtration, une adsorption ou un ^change 
d'ions. Lorsque c'est une decantation l'operation peut-etre amelior^e par 
passage sur d'un coalesceur. L'operation d'adsorption est de preference une 
operation d'adsorption sur charbon actif. 

1 0 Apres le traitement, on obtient un produit purifie a base de glycerol 

comprenant des Others alkyles de glycerol en une quantity generalement 
inferieure ou egale a 1 g/kg de produit purifie, et du methanol, de l'dthanol, du 
propanol, du butanol, du pentanol, de l'hexanol, de l'heptanol, de l'octanol, de 
l'6thylene glycol et du propylene glycol en une quantity totale gdneralement 

1 5 inferieure a 1 g/kg de produit purifie. 

La quantite d'ethers alkyles de glycerol est de preference d'au plus 
0,1 g/kg de produit purifie, de facon plus preferee d'au plus 0,01 g/kg et de facon 
tout particulierement preferee d'au plus 0,001 g/kg. Cette quantite est 
generalement d'au moins 0,01 mg/kg. 

20 Lorsque les ethers alkyles de glycerol sont des ethers methyls, la quantite 

d'ethers methyies de glycerol apres le traitement est de preference d'au plus 
0,1 g/kg de produit purifie, de facon plus preferee d'au plus 0,01 g/kg et de facon 
tout particulierement preferee d'au plus 0,001 g/kg. Cette quantite est 
generalement d'au moins 0,01 mg/kg. 

25 Lorsque les ethers alkyles de glycerol sont des ethers ethyies, la quantite 

d'ethers ethyies de glycerol apres le traitement est de preference d'au plus 
0,1 g/kg de produit purifie, de facon plus preferee d'au plus 0,01 g/kg et de facon 
tout particulierement preferee d'au plus 0,001 g/kg. Cette quantite est 
generalement d'au moins 0,01 mg/kg. 

30 Lorsque les ethers alkyles de glycerol sont des ethers methyies, la quantite 

totale de methanol, d'ethanol, de propanol, de butanol, d'ethylene glycol et de 
propylene glycol, apr6s le traitement est de preference d'au plus 0,1 g/kg de 
produit purifie, de facon plus preferee d'au plus 0,01 g/kg et de facon tout 
particulierement preferee d'au plus 0,001 g/kg. 

35 Lorsque les ethers alkyles de glycerol sont des ethers ethyies, la quantite 

totale de methanol, d'ethanol, de propanol, de butanol, d'ethylene glycol et de 
propylene glycol, apr6s le traitement est de preference d'au plus 0,1 g/kg de 
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produit purifie, de facon plus preferee d'au plus 0,01 g/kg et de fa9on tout 
particulierement prefdree d'au plus 0,001 g/kg. Le traitement permet egalement 
de reduire la teneur en eau et en esters alkyliques du produit brut a base de 
glycerol. 

5 Le propanol est de preference de Pisopropanol. Le butanol est de 

preference de l'isobutanol ou du tert butanol. 

L' invention concerne egalement un produit epure' a base de glycerol 
comprenant des ethers alky 16s de glycerol en une quantity de 0,01 mg/kg a 1 g/kg 
de produit epure, de preference de 10 mg/kg a 500 mg/kg de produit epur£ et de 

1 0 maniere plus preferee de 40 mg/kg a 200 mg/kg de produit epure. 

L' invention concerne aussi un precede de fabrication de dichloropropanol 
au depart de glycerol dans lequel on soumet un produit brut a base de glycerol a 
au moins un traitement de distillation, de distillation fractionnee ou de stripping 
de facon a reduire la teneur des ethers alkylds de glycerol et a obtenir un produit 

1 5 purifie que Ton fait reagir avec un agent de chloration. 

L'agent de chloration comprend gdneralement du chlorure d'hydrogene. 
Le chlorure d'hydrogene peut Stre du chlorure d'hydrogene gazeux, une solution 
aqueuse de chlorure d'hydrogene ou un melange des deux. 

L'agent de chloration peut provenir au moins partiellement d'un proedde 

20 de fabrication de silice par decomposition de chlorosilane tel que decrit dans 
Ullmann's Encyclopedia of Industrial Chemistry Fifth, Completely Revised 
Edition, Volume A 23 : Refractory Ceramics to Silicon carbide, 1993, 
pages 635-636. Le chlorure d'hydrogene se prdsente dans ce cas genendement 
sous forme de solution aqueuse de chlorure d'hydrogene. 

25 L'agent de chloration peut provenir au moins partiellement d'un proedde 

de fabrication de chlorure d'hydrogene par synthese directe au depart de chlore 
et d'hydrogene, tel que decrit dans Ullmann's Encyclopedia of Industrial 
Chemistry Fifth, Completely Revised Edition, Volume A 13 : High-Performance 
Fibers to Imidazole and Derivatives, 1989, page 289. Le chlorure d'hydrogene 

30 se presente dans ce cas gdneialement sous forme d'un gaz ou d'un gaz liqudfie. 
Dans ce procedd de fabrication du chlorure d'hydrogene, le chlore et l'hydrogene 
peuvent provenir de n'importe quel proedde. Le chlore et l'hydrogene 
proviennent de preference au moins partiellement d'un proc6de" d'electrolyse 
d'une saumure, de facon plus preferee d'une saumure comprenant 

35 majoritairement du chlorure de sodium, du chlorure de potassium ou un melange 
des deux, et de facon particulierement preTeree d'une saumure comprenant 
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majoritairement du chlorure de sodium. Le procddd d'electrolyse peut etre un 
procedd d'electrolyse a mercure, a diaphragme ou a membrane. 

L'invention concerne egalement un procedd de fabrication de 
dichloropropanol selon lequel on soumet du glycerol a une reaction avec un 
5 agent de chloration contenant du chlorure d'hydrogene qui a dtd obtenu au moins 
partiellement, dans un procddd de fabrication de silice par decomposition de 
chlorosilane et/ou dans un precede de fabrication de chlorure d'hydrogene par 
synthese directe au depart de chlore et d'hydrogene et/ou dans un precede 
d'dchange chlore/fluor sur des composes organiques. 

10 L'agent de chloration peut provenir au moins partiellement d'un procddd 

de fabrication de chlorure d'allyle, et/ou d'un procede de fabrication de 
chloromethanes et/ou d'un procddd de chlorinolyse et/ou d'un procede 
d'oxydation de composes chlords a une temperature superieure ou egale a 
800 °C, tels que decrits dans la demande WO2006/106153 au nom de 

15 SOLVAYSA. 

L'agent de chloration peut provenir au moins partiellement d'un procddd 
de fabrication de chlorure de vinyle et/ou de 4,4-methylenediphenyl di 
isocyanate et/ou de pyrolyse de composes organiques chlords et/ou de decapage 
de metaux et/ou de production de dichloropropanol par hypochloration de 

20 chlorure d'allyle et/ou etre genere in situ dans le milieu rdactionnel au depart 
d'un acide inorganique et d'un chlorure mdtallique tel que decrits dans la 
demande WO2005/054167 au nom de SOLVAY SA. 

L'agent de chloration peut provenir au moins partiellement d'un procddd 
d'dchange chlore/fluor sur des composes organiques, tels que des precedes de 

25 fabrication de chlorofluorohydrocarbures (HCFCs) et/ou d'hydrofluorocarbures 
(HFCs). Cet agent de chloration peut etre sous forme gazeuse ou sous forme de 
solution aqueuse. Une description de precedes de fabrication de H(C)FCs peut 
etre trouvee dans l'ouvrage de reference Ullmann's Encyclopedia of Industrial 
Chemistry Fifth, Completely Revised Edition, Volume All: Fibers, 

30 5. Synthetic Inorganic, to Formaldehyde, 1988, pages 354-360. Parmi ces 

procddds, sont prdfdrds les precede* de fabrication de HFC- 134a, de HFC- 152a, 
CFC-1 1, CFC-12, HFC-32, HCFC-142b, HCFC-141b, HFC- 143a. Le chlorure 
d'hydrogene issu de ces precedes presente generalement une teneur en fluorure 
d'hydrogene dans le chlorure d'hydrogdne inferieure ou dgale a 200 mg/kg, de 

35 presence inferieure ou egale a 50 mg/kg, et de maniere toute preieree infdrieure 
ou egale a 10 mg/kg. Sans vouloir etre limitd par une quelconque explication 
theorique, on pense qu'une trop forte teneur en fluorure d'hydrogene dans le 
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chlorure d'hydrogene utilise comme matiere premiere conduirait a la corrosion 
rapide des materiaux utilises g6n6ralement dans les appareils de production de 
dichloropropanol a partir de glycerine, tel que l'email de l'acier emaille par 
exemple. 

5 L'invention se rapporte aussi a un agent de chloration comprenant du 

chlorure d'hydrogene et au plus 200 mg/kg de fluorure d'hydrogene par kg de 
chlorure d'hydrogene. 

La reaction avec l'agent de chloration peut etre effectude en presence d'un 
catalyseur, de preference un acide carboxylique ou un deriv^ d'acide 

10 carboxylique, et de facon tout particulierement preferee, de l'acide adipique ou 
un derive" de l'acide adipique. 

La reaction de chloration est de preference rdalisee dans un milieu 
reactionnel liquide. 

La reaction de chloration peut etre effectuee en presence d'un solvant. 

1 5 Le dichloropropanol forme peut etre separe des autres constituants du 

milieu reactionnel par n'importe quel traitement de separation, par exemple, par 
distillation, stripping, extraction ou adsorption. Apres ce traitement, les autres 
constituants du milieu reactionnel peuvent Stre soumis a des traitements de 
separation suppiementaires comme par exemple une filtration ou Ton peut 

20 separer des sels d'acide gras. 

Lorsque le traitement de separation est une distillation, et que Ton utilise 
pour la fabrication du dichloropropanol un produit brut a base de glycerol selon 
l'invention, le dichloropropanol separe peut etre contamine par differents 
isomeres de chloroalkoxypropanol ou de dialkoxypropanol. Les isomeres 

25 chloroalkoxypropanol ou de dialkoxypropanol sont de preference ceux pour 
lesquels le groupement alkoxy- est choisi parmi les grouperaents methoxy, 
ethoxy, propoxy, butoxy, pentoxy, hexoxy, heptoxy et octoxy, de preference 
parmi les gToupements methoxy, ethoxy, propoxy et butoxy, de maniere plus 
preferee parmi les groupements methoxy et ethoxy. Le groupement alkoxy est 

30 de facon tout particulierement preferee le groupement methoxy. Le traitement 
du produit brut a base de glycerol selon l'invention presente I'avantage de 
reduire la contamination du dichloropropanol par ces isomeres. L'invention 
concerne enfin un precede de fabrication d'epichlorhydrine comprenant le 
precede de fabrication du dichloropropanol suivi d'un precede de 

35 deshydrochloration du dichloropropanol. 

Lorsque le dichloropropanol est contamine par differents isomeres de 
chloroalkoxypropanol, l'epichlorhydrine peut etre contaminee par des 
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alkylglycidyl Others. Les alkylglycidyls ethers sont de preference ceux pour 
lesquels le groupement alkyle est choisi parmi les groupements methyle, ethyle, 
propyle, butyle, pentyle, hexyle, heptyie et octyle, de preference parmi les 
groupements mdthyle, ethyle, propyle et butyle, de maniere plus preferee parmi 
5 les groupements methyle et ethyle. Le groupement alkoxy est de facon tout 
particulierement preferee le groupement methyle. Cette contamination peut etre 
reduite en utilisant un dichloropropanol fabrique a partir du produit purifie a base 
de glycerol selon l'invention. Ces alkylglycidyl ethers presentent des 
temperatures d'ebullition tres proches de celle de l'epichlorhydrine et sont de ce 

1 0 fait tres difficilement separables de celle-ci. 

L'invention concerne finalement un proceed de fabrication de resines 
epoxy comprenant le precede de fabrication d'dpichlorhydrine par 
deshydrochloration de dichloropropanol. 

Les exemples ci-apres entendent illustrer l'invention sans toutefois la 

1 5 limiter. 
Exemple 1 

Une glycerine brute issue d'une fabrication de biodiesel par un procdde de 
transesterification par le methanol d'huile de colza en presence d'un catalyseur 
heterogene a ete distillee sous pression reduite. L'operation a ete realisee dans 

20 un equipement constitue d'un ballon tqaipi d'une gaine avec thermocouple, 
d'un barreau magnetique pour l'agitation, d'une tete a distiller avec gaine avec 
thermocouple, d'un refrigerant lateral refroidi a 0°C et d'un ballon pour collecter 
l'evaporat. Les composes non collects dans le ballon ont ete condenses dans un 
piege refroidi a -78 °C. L'eau et le methanol ont 6te distilles dans un premier 

25 temps sous une pression reduite de 9 ton a temperature ambiante. La collecte de 
fractions enrichies en Others methyliques du glycerol a ensuite 6te rdalisee sous 
une pression constante de 3 ton avec une temperature d'ebullition du melange de 
159-160°C et une temperature de vapeur mesur^e de 151-155°C. Trois fractions 
de distillat ont ete collectees. Les teneurs en divers composes de la glycdrine 

30 brute (produit brut a base de glycerol), des fractions collectees, du piege et du 
residu de distillation (produit purifte a base de glycerol) sont reprises dans le 
Tableau 1 ci-dessous. 
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Exemple 2 

Une glycerine brute issue d'une fabrication de biodiesel par un procede de 
transesterification par le methanol d'huile de colza en presence d'un catalyseur 
hdtdrogene a dtd traitee par de la vapeur d'eau sous pression reduite. L'ope>ation 
5 a 6te" rdalisee dans un 6quipement constitu6 d'un ballon dquipe" d'une gaine avec 
thermocouple, d'un barreau magndtique pour l'agitation, d'un tube plongeant 
pour l'injection de vapeur d'eau, d'une tete a distiller avec gaine avec 
thermocouple, d'un rdfrigdrant lateral refroidi a 0°C et d'un ballon pour collecter 
l'dvaporat. Les composes non collected dans le ballon ont 6t6 condenses dans un 

10 piege refroidi a -78 °C. De la vapeur d'eau a 140°C (33,19 g) a 6t6 injectee en 
63 minutes. La collecte du condensat a 6t6 realised sous une pression constante 
de 26 torr avec une temperature d' Ebullition du melange de 127-139°C et une 
temperature de vapeur mesuree de 91-97°C. Les teneurs en divers composes de 
la glycerine brute (produit brut a base de glycerol) et du residu de stripping 

1 5 (produit purifie a base de glycerol) sont reprises dans le Tableau 2 ci-dessous. 



Tableau 2 





produit brut a 
base de 
glycerol 


produit 
purifie a 
base de 
glycerol 


Uuantite (en g) 


148,6 


141,64 








Constituants (en g/kg) 






eau 


6,8 


4,9 


methanol 


2,4 


0,017 


ethanol 


0,014 


<0.005 


propanol 


0,016 


<0.005 


ethylene glycol 


0,22 


0,03 


propylene glycol 


0,14 


<0.001 


2 isomeres de methoxyglycerol 


11 


3,9 


glycerol 


CP (960-965) 


CP (994) 


monoacetate de glycerol 


0,35 


0,37 


3 isomeres de digiycerol 


2,8 


2,9 


oieate de methyl + linoieate de methyl 


6,8 


<0.001 


Monooieate de glycerol + monolinoieate de glycerol 


3,9 


1,7 



CP = constituant principal 
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REVENDICATIONS 

1 . Produit brut a base de glycdrol comprenant des ethers alkyles de glycerol 
en une quantity de 0,001 a 100 g/kg de produit brut. 

2. Produit brut selon la revendication 1 pour lequel les ethers alkyles de 
5 glycerol sont des mono-, des di- et/ou des triethers de glycerol dont les 

groupements alkyles sont independamment s61ectionn6s parmi les groupements 
mdthyle, dthyle, propyle, butyle, pentyle, hexyle, heptyle et octyle. 

3. Produit brut selon la revendication 2 pour lequel les ethers de glycerol 
sont des monodthers m&hyles et/ou ethylds de glycerol. 

10 4. Produit brut selon Tune quelconque des revendications 1 a 3 pour lequel 

les ethers alkyles de glycerol sont des Others m^thyles et qui comprend du 
methanol en une quantite de 0,1 a 20 g/kg de produit brut et de l'ethanol, du 
propanol, du butanol, de 1'ethylene glycol et du propylene glycol en une quantite 
totale de 0,01 a 2 g/kg de produit brut lorsque le groupement alkyle est un radical 

1 5 methyle, ou pour lequel les Others alkyles de glyc6rol sont des ethers ethyles et 
qui comprend de l'ethanol en une quantity de 0,1 a 20 g/kg de produit brut et du 
methanol, du propanol, du butanol, de I'&hylene glycol et du propylene glycol 
en une quantite totale de 0,01 a 2 g/kg de produit brut lorsque le groupement 
alkyle est un groupement £thyle. 

20 5. ProcedS de purification du produit brut a base de glycerol conforme a 

l'une quelconque des revendications 1 a 4, dans lequel on soumet le produit brut 
a au moins un traitement, eventuellement sous pression requite, 
d'evapoconcentration, d'evapocristallisation, de distillation, de distillation 
fractionnge ou de stripping. 

25 6. Proc^de" selon la revendication 5, dans lequel on obtient un produit 

purifie a base de glycerol comprenant des Others alkyles de glycerol en une 
quantite inferieure a 1 g/kg de produit purifte et du methanol, de l'ethanol, du 
propanol, du butanol, du pentanol, de l'hexanol, de l'heptanol, de l'octanol, de 
l'dthylene glycol et du propylene glycol en une quantite totale inferieure a 1 g/kg 

30 de produit purifie\ 
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7. Procdde selon la revendication 6, dans lequel on obtient un produit 
purifi6 a base de glycerol comprenant des 6thers methyles de glycerol en une 
quantite inferieure a 1 g/kg de produit purifie' et du methanol, de l'dthanol, du 
propanol, du butanol, de l'ethylene glycol et du propylene glycol en une quantite 
5 totale inferieure a 1 g/kg de produit purifie\ ou dans lequel on obtient un produit 
purify a base de glycerol comprenant des Others 6thyles de glycerol en une 
quantity inferieure a 1 g/kg de produit purifiS et du methanol, de l'ethanol, du 
propanol, du butanol, de l'ethylene glycol et du propylene glycol en une quantite 
totale infeneure a 1 g/kg de produit purifie. 

1 0 8. Precede de fabrication de dichloropropanol au depart de glycerol dans 

lequel on soumet un produit brut a base de glycerol conforme a l'une quelconque 
des revendications 1 a 4 a au moins un traitement, eventuellement sous pression 
nJduite, d'evapoconcentration, d'6vapocristallisation, de distillation, de 
distillation fractionnee ou de stripping de facon a reduire la teneur des ethers 

1 5 alkytes de glycerol et a obtenir un produit purifte que Ton fait reagir avec un 
agent de chloration. 

9. Proc6d6 selon la revendication 8 dans lequel les ethers alkyles sont des 
mdthyles ou des Others fthyles, de preference des ethers methyles. 

10. Procedd de fabrication d'epichlorhydrine comprenant le precede de la 
20 revendication 8 ou 9 suivi d'un procSde" de deshydrochloration du 

dichloropropanol. 

1 1 . Proc6d6 de fabrication de dichloropropanol au depart de glycerol selon 
lequel on soumet un produit brut base de glycerol conforme a Tune quelconque 
des revendications 1 a 4, a une reaction avec un agent de chloration contenant du 

25 chlorure d'hydrogene qui a &d obtenu au moins partiellement dans un proc&te de 
fabrication de silice par decomposition de chlorosilane et/ou dans un procede de 
fabrication de chlorure d'hydrogene par synthese directe au depart de chlore et 
d'hydrogene et/ou dans un procedS d'echange chlore/fluor sur des composes 
organiques. 

30 12. Procedd selon la revendication 1 1 dans lequel le chlore et l'hydrogene 

ont 6te obtenus au moins partiellement dans un procede d'electrolyse d'une 
saumure. 



2913683 

-16- 

13. Procdde selon la revendication 1 1 ou 12 dans lequel l'agent de 
chloration comprend du chlorure d'hydrogene et au plus 200 mg de fluorure 
d'hydrogene par kg de chlorure d'hydrogene. 
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CRUDE GLYCEROL-BASED PRODUCT, 
PROCESS FOR ITS PURIFICATION AND ITS 
USE IN THE MANUFACTURE OF 
DICHLOROPROPANOL 



[0001] The present application claims benefit of French 
patent applications FR 06/05325 and FR 07/53863 filed 
respectively on Jun. 14, 2006 and Mar. 15, 2007, the contents 
of which are incorporated herein by reference. 
|0002] The present invention relates to a crude glycerol- 
based product, to a process for its purification and to the use 
of the purified product in the manufacture of dichloropro- 

[0003| Dichloropropanol, for example, is a reaction inter- 
mediate in the manufacture of epichlorohydrin and epoxy 
resins (Kirk-Othmer Encyclopedia of Chemical Technology, 
Fourth Edition, 1992, Vol. 2, page 156, John Wiley & Sons 
Inc.). 

|0004] According to known processes, dichloropropanol 
can be obtained in particular by hypochlorination of alh/1 
chloride, by chlorination of allyl alcohol and by hydrocbJo- 
rinationofglycerol. The latter process exhibits the advantage 
that the dichloropropanol can be obtained starting from fossil 
starting materials or renewable starting materials and it is 
known that petrochemical natural resources, from which the 
fossil materials originate, for example oil, natural gas or coal, 
available on the earth are limited. 

[0005] It has been found that when glycerol is contami- 
nated by various compounds, such as glycerol alkyl ethers, 
which can interfere with the operations for the separation and 
treatments of the effluents from the processes employing 
glycerol, it can nevertheless be used as starling material in the 
manufacture of dichloropropanol. 
|0006[ The invention consequently relates to a crude glyc- 
erol-bascd product comprising glycerol alkyl ethers in an 
amount of 0.001 to 100 g/kg of crude product. 
1 0007] The crude glycerol-based product generally con- 
tains at least 200 g of glycerol per kg of crude product, 
preferably at least 500 g of glycerol per kg of crude product, 
more preferably at Icasl 7 50 g/kg, still more preferably at least 
900 g/kg, yet more preferably al least 950 g/kg and most 
preferably at least 990 g/kg. 

[0008] Theamount of glycerol alkyl ethers is often at most 
90 g/kg, commonly at most 50 g/kg, frequently at most 10 
g/kg, commonly at most 5 g/kg, usually at most 1 g/kg, 
commonly at most 0.5 g/kg and frequently at most 0.2 g/kg. 
This amount is often at least 0.005 g/kg, frequently at least 
0.0 1 g/kg, commonly at least 0.04 g/kg and usually at least 0. 1 

[0009] The glycerol alkyl ethers can be glycerol mono-, di- 
and/or triethers, the alkyl groups of which are selected inde- 
pendently from alkyl radicals comprising at least one 1 car- 
bon atom and at most 8 carbon atoms. 
[0010] These alkyl groups arepreferably linear or branched 
or alicyclic aliphatic alkyl groups and more preferably linear 
or branched aliphatic groups. The ether functional group on 
the alkyl group is made via a primary, secondary or tertiary 
carbon atom. The alkyl groups are preferably selected from 
the methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl and 
octyl groups and more preferably from the methyl, ethyl, 
propyl and butyl groups and particularly preferably from the 
methyl and ethyl groups. Very particularly preferably, the 
alkyl group is a methyl group. The propyl group can be 



chosen from the n-propyl and isopropyl groups and is pref- 
erably an isopropyl group. The butyl group can be chosen 
from the 1 -butyl, 2-buty 1, isobutyl and tert-butyl groups, pref- 
erably from the isobutyl and tert-butyl groups. 
|0011) The glycerol alkyl ethers can be glycerol mono , di- 
and trialkyl ethers, preferably mono- and diethcrs and more 
preferably monoethers. Glycerol monomethyl, monoethy), 
monopropyl, monobutyl, monopentyl, monohexyl, mono- 
heptyl and monooctyl ethers are preferred. The monomethyl, 
monoethyl, monopropyl and monobutyl ethers arc more pre- 
ferred. The monomethyl and monoethyl ethers are more pre- 
ferred still and glycerol monomethyl ethers are very particu- 
larly preferred. 

[0012] The monopropyl ethers can be chosen from the 
n-propyl, the isopropyl ethers or mixtures thereof and are 
preferably isopropyl ethers. The monobutyl ethers can be 
chosen from the 1 -butyl, 2-butyl, isobutyl, tert-butyl ethers 
and any mixtures of at least two of them, and are preferably 
chosen from isobutyl or tert-butyl ethers. 
[0013] When the glycerol alkyl ethers are di- and triethers, 
the alkyl groups can be identical or different. These groups 
are preferably identical. 

[0014] The preferred monoethers are 3-alkoxy-l,2-pro- 
pancdiol and 2-alkoxy-l,3-propanediol. The content of 
3-alkoxy-l, 2 -propanediol in the mixture of 3-alkoxy-l,2- 
propanediol and of 2-alkoxy-l,3-propanediol is generally at 
least 50%, preferably at least 60% and very preferably at least 
70%. This content is at most 95% and preferably at most 90%. 

[0015) The glycerol monomethyl ethers are 3-methoxy-l, 

2- propanediol and 2-methoxy-l,3-propancdiol. The content 
of 3-methoxy-l ,2-propanediol in the mixture of 3-methoxy- 
1 ,2-propanediol and of 2-methoxy- 1 ,3-propanediol is gener- 
ally at least 50%, preferably at least 60% and very preferably 
at least 70%. This content is at most 95% and preferably at 
most 90%. 

[0016) The glycerol monoethyl ethers are 3-ethoxy-l,2- 
propanediol and 2-ethoxy-l,3-propanediol. The content of 

3- ethoxy-l, 2 -propanediol in the mixture of 3-etboxy-l,2- 
propanediol and of 2-ethoxy-l,3-propanediol is generally at 
least 50%, preferably at least 60% and very preferably at least 
70%. This content is at most 95% and preferably at most 90%. 
[0017] The glycerol monopropyl ethers are 3-propoxy-l,2- 
propanediol and 2-propoxy-l,3-propanediol. The content of 
3-propoxy-l, 2-propanediol in the mixture of 3-propoxy-l,2- 
propanediol and of 2-propoxy-l,3-propanediol is generally at 
least 50%, preferably at least 60% and very preferably at least 
70%. This content is at most 95% and preferably at most 90%. 
The propoxy group can be an n-propoxy or isopropoxy, pref- 
erably an isopropoxy group. 

[0018] lhe glycerol monobutyl ethers arc 3-butoxy-l,2- 
propanediol and 2-butoxy-l,3-propanediol. The content of 
3-butoxy-l,2-propancdiol in the mixture of 3-butoxy-l,2- 
propanediol and of 2-butoxy- 1 ,3-propanediol is generally at 
least 50%, preferably at least 60% and very preferably at least 
70% . This content is at most 95% and preferably at most 90%. 
The butoxy group can be chosen from the 1 -butoxy, 2-butoxy, 
isobutoxy and tert-butoxy groups, preferably from the isobu- 
toxy and tert-butoxy groups. 

[0019] The crude glycerol-based product can alsocomprise 
alcohols. These alcohols are preferably methanol, ethanol, 
propanol, preferably n-propanol and/or isopropanol, butanol, 
preferably 1 -butanol and/or 2-butanol and/or isobutanol and/ 
or tert-butanol, pentanol, preferably 1 -pentanol and/or 2-pen- 
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tanol and/or 3-melhyl-l -butanol, hexanol, heptanol, octanol, 
ethylene glycol and propylene glycol. 
[0020] Thecrude glycerol-based product can present one or 
more oT the following features: 

|0021 ] the glycerol alkyl ethers are methyl ethers 
|0022 1 it comprises methanol in an amount of 0. 1 to 20 

g/kg of crude product 
|0023] it comprises ethanol, propanol, butanol, pentanol, 
hexanol, heptanol, octanol, ethylene glycol and propy- 
lene glycol in a total amount of 0.01 to 2 g/kg of crude 
product 

(0024) the glycerol allcyl ethers are ethyl ethers 
[0025] it comprises ethanol in an amount of 0.1 to 20 

g/kg of crude product 
|0026] it comprises methanol, propanol, butanol, pen- 
tanol, hexanol, heptanol, octanol, ethylene glycol and 
propylene glycol in a total amount of 0.01 to 2 g/kg of 
crude product 
[0027] the glycerol alkyl ethers are propyl ethers 
|0028| it comprises propanol in an amount of 0.1 to 20 

g/kg of crude product 
|0029] it comprises methanol, ethanol, butanol, pen- 
tanol, hexanol, heptanol, octanol, ethylene glycol and 
propylene glycol in a total amount of 0.01 to 2 g/kg of 
crude product 
(0030) the glycerol allcyl ethers are butyl ethers 
|0031] it comprises butanol in an amount of 0.1 to 20 

g/kg of crude product 
(0032] it comprises methanol, ethanol, propanol, pen- 
tanol, hexanol, heptanol, octanol, ethylene glycol and 
propylene glycol in a total amount of 0.01 to 2 g/kg of 
crude product. 

(0033] When the glycerol alkyl ethers are methyl ethers, the 
methanol can be present in an amount of 0.1 to 20 g/kg of 
crude product and the ethanol, the propanol, the butanol, the 
pentanol, the hexanol, the heptanol, the octanol, the ethylene 
glycol and me propylene glycol can be present in a total 
amount of 0.01 to 2 g/kg of crude product. 
|0034| When the glycerol alkyl ethers are ethyl ethers, the 
ethanol can be present in an amount of 0.1 to 20 g/kg of crude 
product and the methanol, the propanol, the butanol, the pen- 
tanol, the hexanol, the heptanol, the octanol, the ethylene 
glycol and the propylene glycol can be present in a total 
amount of 0.01 to 2 g/kg of crude product. 
(0035] When the glycerol alkyl ethers are propyl ethers, the 
propanol can be present in an amount of 0.1 to 20 g/kg of 
crude product and the methanol, the ethanol, the butanol, the 
pentanol, the hexanol, the heptanol, the octanol, the ethylene 
glycol and the propylene glycol can be present in a total 
amount of 0.01 to 2 g/kg of crude product. 
|0036] The propanol can be chosen from n-propanol, iso- 
propanol and mixtures thereof and is preferably isopropanol. 
]0037] When the glycerol alkyl ethers are butyl ethers, the 
butanol can be present in an amount of 0. 1 to 20 g/kg of crude 
product and the methanol, the ethanol, the propanol, the pen- 
tanol, the hexanol, the heptanol, the octanol, the ethylene 
glycol and propylene glycol can be present in a total amount 
of 0.01 to 2 g/kg of crude product. 
|0038] The butanol cane be chosen from 1 -butanol, 2-bu- 
tanol, isobutanol, tert-butanol and any mixtures of at least two 
of them, preferably from isobutanol and tert-butanol. 



[0039] The crude glycerol-based product can also comprise 
water in an amount of at leastO.l g/kg and of at most 100 g/kg. 
This amount is preferably at most 50 g/kg and more prefer- 
ably at most 20 g/kg. 

(0040] The crude glycerol-based product can also comprise 
alkyl esters of fatty acids, glycerol esters, such as, for 
example, mono- and diglycerides, glycerol oligomers and 
salts. The latter impurities may form a separate phase. The 
term "alkyl esters of fatty acids" is intended to denote esters 
of fatty acids with mono- or polyalcohols, with the exception 
of glycerol, the alkyl group of the ester being one of the 
groups described above for the glycerol alkyl ethers. These 
alkyl esters are preferably methyl, ethyl, propyl and butyl 
esters of fatty acids, more preferably methyl and ethyl esters 
and very particularly preferably methyl esters of fatty acids. 
|0041] The content of the esters is generally of at least 0.1 
g/kg, often of at least 1 g/kg and frequently of at least 5 g/kg. 
That content is generally of at most 50 g/kg, often of at most 
30 g/kg and frequently of at most 10 g/kg. 
|0042] The content of the glycerol oligomers is generally of 
at least 0. 1 g/kg, often of at least 1 g/kg and frequently of at 
least 2 g/kg. That content is generally of at most 20 g/kg, often 
of at most 10 g/kg and frequently of at most 5 g/kg. 
[0043] The content of the salts is generally of at least 
0.0005 g/kg, often of at least 0.001 g/kg and frequently of at 
least 0.01 g/kg. That content is generally of at most 10 g/kg, 
often of at most 1 g/kg and frequently of at most 0. 1 g/kg 
(0044] Without wishing to be committed to any theoretical 
explanation, it is believed that the glycerol alkyl ethers and 
the alcohols may originate from the process for the manufac- 
ture of glycerol, in particular by conversion of animal or 
vegetable fats or oils, by transesterification in the presence of 
an alcohol, and the process being operated under conditions 
such that ethers of glycerol have been formed and have not 
been separated from glycerol. 

(0045] The invention therefore also relates to a process for 
manufacturing a crude glycerol-based product in which a 
vegetable fat or oil is reacted with an alcohol under such 
conditions that ethers of glycerol are formed and are not 
separated from glycerol. 

|0046] Such conditions arc for example, the use of an acidic 
heterogeneous catalyst, the presence of acidic compounds, 
for instance carboxylic acids in the fats or oils, a high trans- 
esterification temperature and a long residence time of the 
alcohol/vegetable fat or oil mixture on the catalyst. 
[0047] The alcohol is preferably chosen from methanol, 
ethanol, propanol, butanol, pentanol, hexanol, heptanol, 
octanol and the mixtures of at least two of them, more pref- 
erably chosen from methanol, ethanol, propanol, butanol, 
more preferably still from methanol and ethanol . The alcohol 
is very particularly preferably methanol. 
|0048] The propanol can be chosen from n-propanol, iso- 
propanol and their mixtures and is preferably isopropanol. 
The butanol can be chosen from I -butanol, 2-butanol, isobu- 
tanol, tert-butanol and the mixtures of at least two of them, 
preferably from isobutanol, tert-butanol and their mixtures. 
[0049] The invention also relates to a process for the puri- 
fication of the crude glycerol-based product in which the 
crude product is subjected to at least one treatment, optionally 
under reduced pressure, of evaporative concentration, of 
evaporative crystallization, of distillation, of fractional distil- 
lation, of stripping or of liquid-liquid extraction. 
|0050] The term "evaporative concentration" is intended 1o 
denote a process of partial evaporation of the crude product 



US 2009/0198041 Al 



3 



Aug. 6, 2009 



which makes it possible to concentrate the residual product in 
less volatiles entities. The term "evaporative crystallization" 
is intended to denote a process resulting in the crystallization 
of a compound by removing, by evaporation, a compound 
which promotes its dissolution in the medium. These pro- 
cesses are described in "Perry's Chemical Engineers' Hand- 
book" in the 11th section of the 7th edition, 1997. 
[0051 1 The term "distillation" is intended to denote the type 
of separation conventional in chemical engineering and 
described, for example, in "Perry's Chemical Engineers' 
Handbook" in the 13th section of the 7th edition, 1 997. 
(0052) The term "fractional distillation" is understood to 
mean a sequence of distillations where the distillate is with- 
drawn batchwise. 

(0053] The term "stripping" is intended to denote the sepa- 
ration of a substance by the entrainment by means of the 
vapour of a pure material. In the process according to the 
invention, this material can be any compound which is inert 
with respect to glycerol, such as, for example, steam, air, 
nitrogen and carbon dioxide. 

(0054) The term "liquid/liquid extraction" is understood to 
mean bringing the crude glycerol-based product into contact 
with an appropriate completely or partially immiscible sol- 
vent which makes it possible to selectively extract the desired 
compounds, optionally according to a countercurrent pro- 
cess, such as are described in "Perry's Chemical Engineers' 
Handbook" in the 1 5th section of the 7th edition, 1 997. 
[0055] The stripping, evaporative concentration, evapora- 
tive crystallization, liquid/liquid extraction and distillation 
treatments can be combined, for example in a stripping col- 
umn surmounted by a distillation section or in a partial evapo- 
rator feeding a distillation column or by combining a liquid/ 
liquid extraction by a solvent, a stripping of the residual 
solvent present in the stream enriched in glycerol and a dis- 
tillation oflhe solvent enriched in extracted compounds. 
[0056] The glycerol alkyl ethers and the alcohols are recov- 
ered in the distilled or stripped fraction and the purified glyc- 
erol-based product constitutes the residue from the distilla- 
tion or stripping treatment. 

(0057] The glycerol alkyl ethers and the alcohols are gen- 
erally recovered in the solvent used for the liquid/liquid 
extraction and the purified glycerol-based product generally 
constitutes the residue from the liquid/liquid extraction. 
[0058] When the treatment consists of an at least partial 
evaporation of the crude product, the temperature of the glyc- 
crol-rich region is generally at least 0" C, often at least 80° C. 
and frequently at least 100° C. This temperature is generally 
at most 280° C, often at most 250" C, and frequently at most 
200° C. The temperature in the glycerol-depleted regions is 
generally at least -20° C, preferably at least -10° C. and 
particularly preferably at least 0° C. This temperature is gen- 
erally at most equal to the temperature of the glycerol-en- 
riched region, preferably lower by at least 5° C. at this tem- 
perature, particularly preferably lower by at least 10" C. at 
this temperature. 

|0059] When the treatment is carried out by liquid/liquid 
extraction, the temperature is generally greater than or equal 
to 20° C, preferably greater than or equal to 40° C, more 
parti cularly greater than orequalto50°C.This temperature i s 
generally less than or equal to 200° C, preferably less than or 
equal to 1 50° C. and more particularly preferably less than or 
equal to 120° C. 

[0060] The pressure in the treatment is generally at least 
0.001 mbar absolute. This pressure is generally at most 1 bar, 



often at most 0.5 bar, frequently at most 0.3 bar and more 
specifically at most 0.25 bar. When the treatment comprises a 
separated evaporation stage, the latter is generally carried out 
at a pressure of less than 2 bar absolute, preferably at a 
pressure of less than 1 bar absolute, particularly preferably at 
a pressure of less than 0.5 bar absolute. It is generally carried 
out at a pressure of at least 0. 1 mbar, preferably at a pressure 
of at least 0.2 mbar. When the evaporation stage is combined 
with a distillation or fractional distillation stage, it is carried 
out at a pressure at least equal to the pressure of the stage 
carried out at the lower pressure, preferably at a pressure 
greater by at least 10 mbar than the pressure of the stage 
carried out at the lower pressure. The stripping stage is gen- 
erally carried out at a pressure of less than 5 bar absolute, 
preferably of less than or equal to 2 bar. 
[0061] In the distillation treatments, with or without strip- 
ping, the reflux ratio is generally at least 1%, often at least 5% 
and frequently at least 10%. This reflux ratio is at most 99% 
and often at most 50%. The term "reflux ratio", for a continu- 
ous distillation, is understood to mean the ration of the 
throughput of the vaporized fraction to the reboiler by the 
throughput of the residue. 

[0062] The term "reflux ratio" for a fractional distillation, 
under batch conditions, is understood to mean the ratio of the 
amount vaporized with respect to the final residue. 
[0063] The proportion of the distilled fraction is generally 
at most 1 50 g/kg, often at most 100 g/kg, of the crude glyc- 
erol-based product. 

[0064] The evaporative concentration, evaporative crystal- 
lization, distillation, fractional distillation, snipping or liq- 
uid-liquid extraction, can be preceded or followed by an 
operation of separation of the possible separate phase men- 
tioned above. This separation can, for example, be a separa- 
tion by settling, a centrifuging, a filtration, an adsorption or an 
exchange of ions, When it is a separation by settling, the 
operation can be improved by passing through a coalescer. 
The adsorption operation is preferably an operation with 
adsorption on active charcoal. 

[0065] After the treatment, a purified glycerol-based prod- 
uct is obtained comprising glycerol alkyl ethers in an amount 
generally of less than or equal to 5 g/kg of purified product 
and methanol, ethanol, propanol, butanol, pentanol, hexanol, 
heptanol, octanol, ethylene glycol and propylene glycol in a 
total amount generally of less than 1 g/kg of purified product. 
[0066] The amount of glycerol alkyl ethers is preferably at 
most 1.0 g/kg, more preferably at most 0.5 g/kg of purified 
product, yet more preferably at most 0.2 g/kg, yet more pref- 
erably at most 0.1 g/kg, and still preferably at most 0.04 g/kg. 
This amount is more particularly preferably at most 0.01 g/kg 
and very particularly preferably at most 0.001 g/kg. This 
amount is generally at least 0.01 mg/kg. 
[0067] When the glycerol alkyl ethers are methyl ethers, the 
amount of glycerol methyl ethers after the treatment is pref- 
erably at most 1.0 g/kg, more preferably at most 0.5 g/kg of 
purified product, yet more preferably at most 0.2 g/kg, yet 
more preferably at most 0.1 g/kg, and still preferably at most 
0.04 g/kg. This amount is more particularly preferably at most 
0.01 g/kg and very particularly preferably at mostO.001 g/kg. 
This amount is generally at least 0.01 mg/kg. 
[0068] When the glycerol alkyl ethers are ethyl ethers, the 
amount of glycerol ethyl ethers after the treatment is prefer- 
ably at most 1 .0 g/kg, more preferably at most 0.5 g/kg of 
purified product, yet more preferably at most 0.2 g/kg, yet 
more preferably at most 0. 1 g/kg, and most preferably at most 
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0.04 g/kg. This amount is more particularly preferably at most 
0.01 g/kg and very particularly preferably at most 0.001 g/kg. 
This amount is generally at least 0.01 mg/kg. 
1 0069| When the glycerol alkyl ethers are propyl ethers, the 
amount of glycerol propyl ethers after the treatment is pref- 
erably at most 1 .0 g/kg, more preferably at most 0.5 g/kg of 
purified product, yet more preferably at most 0.2 g/kg, yet 
more preferably at most 0. 1 g/kg, and most preferably at most 
0.04 g/kg. This amount is more particularly preferably at most 
0.01 g/kgandvery particularly preferably at most 0.001 g/kg. 
This amount is generally at least 0.01 mg/kg. 
[0070| The propyl ethers can be chosen from n-propyl 
ether, isopropyl ether and mixtures thereof, and are preferably 
isopropyl ethers. 

[0071] When the glycerol alkyl ethers are butyl ethers, the 
amount of glycerol butyl ethers after the treatment is prefer- 
ably at most 1 .0 g/kg, more preferably at most 0.5 g/kg of 
purified product, yet more preferably at most 0.2 g/kg, yet 
more preferably at most 0. 1 g/kg, and most preferably al most 
0.04 g/kg. This amount is more particularly preferably at most 
0.0 J g/kg and very particularly preferably at most 0.00 1 g/kg. 
This amount is generally at least 0.01 mg/kg. 
[0072] The butyl ethers can be chosen form 1 -butyl ether, 
2-butyl ether, isobutyl ether, tertbutyl ether and any mixtures 
of al least two Df them, preferably from isobutyl and tert -butyl 

ethers. 

|0073] The amount of methanol, ethanol, propanol, 
butanol, pentanol, hexanol, heptanol, octanol, ethylene glycol 
and propylene glycol after the treatment is preferably at most 
0.1 g/kg of purified product, more preferably at most 0.01 
g/kg and very particularly preferably at most 0.001 g/kg. 
[0074] When the glycerol alkyl ethers are methyl ethers, the 
total amount of methanol, ethanol, propanol, butanol, pen- 
tanol, bexanol, heptanol, octanol, ethylene glycol and propy- 
lene glycol after the treatment is preferably at most 0. 1 g/kg of 
purified product, more preferably at most 001 g/kg and very 
particularly preferably at most 0.001 g/kg. 
[0075] When the glycerol alkyl ethers are ethyl ethers, the 
total amount of methanol, ethanol, propanol, butanol, pen- 
tanol, bexanol, heptanol, octanol, ethylene glycol and propy- 
lene glycol after the treatment is preferably at most 0. 1 g/kg of 
purified product, more preferably at most 0.01 g/kg and very 
particularly preferably at most 0.001 g/kg. 
[0076] When the glycerol alkyl ethers are propyl ethers, the 
total amount of methanol, ethanol, propanol, butanol, pen- 
tanol, hexanol, heptanol, octanol, ethylene glycol and propy- 
lene glycol after the treatment is preferably at most 0. 1 g/kg of 
purified product, more preferably at most 0.01 g/kg and very 
particularly preferably at most 0.001 g/kg. 
|0077] When the glycerol alkyl ethers are butyl ethers, the 
total amount of methanol, ethanol, propanol, butanol, pen- 
tanol, bexanol, heptanol, octanol, ethylene glycol and propy- 
lene glycol after the treatment is preferably at most 0. 1 g/kg of 
purified product, more preferably at most 0.01 g/kg and very 
particularly preferably at most 0.001 g/kg. 
|0078] The propanol can be chosen from n-propannl, iso- 
propanol and mixtures thereof, and is preferably isopropanol. 
The butanol can be chosen from 1-butanol, 2-butanol, isobu- 
tanol, tert-butanol and any mixturcof at least two of them, and 
is preferably isobutanol or tert-butanol. 
[0079] The treatment also makes it possible to reduce the 
content of water and of alkyl esters of the crude glycerol- 
based product. 



[0080] The content of water in the purified glycerol-based 
product is generally of at least 0.01 g/kg, often of at least 0.1 
g/kg and frequently of at least 0.5 g/kg. That content is gen- 
erally of at most 10 g/kg, often of at most 5 g/kg and fre- 
quently of at most 1 g/kg. 

|0081] The content of the esters in the purified glycerol- 
based product is generally of at least 0.01 g/kg, often of at 
least 0. 1 g/kg and frequently of al least 0.5 g/kg. That content 
is generally of at most 10 g/kg, often of at most 5 g/kg and 
frequently of at most 1 g/kg. 

[0082] The invention also relates to a purified glycerol- 
based product comprising glycerol alkyl ethers in an amount 
of 0.01 mg/kg to 1 g/kg of purified product, preferably of 10 
mg/kg to 500 mg/kg of purified product and more preferably 
of 40 mg/kg to 200 mg/kg of purified product. 
[0083] The purified glycerol-based product can be obtained 
by subjecting the crude glycerol-based product of the inven- 
tion to al least one treatment, optionally under reduced pres- 
sure, of evaporative concentration, of evaporative crystalliza- 
tion, of distillation, of fractional distillation, of stripping or of 
liquid-liquid extraction, as described above. 
[0084] The invention also relates lo a process for the manu- 
facture of dichloropropanol starting from glycerol in which a 
crude glycerol-based product is subjected to at least one treat- 
ment, optionally UDder reduced pressure, of evaporative con- 
centration, of evaporative crystallization, of distillation, of 
fractional distillation, of stripping or of liquid-liquid extrac- 
tion so as to reduce the content of the glycerol alkyl ethers and 
to obtain a purified glycerol-based product which is reacted 
with a chlorinating agent. 

[0085] The glycerol alkyl ethers are preferably methyl 
ethers or ethyl ethers, more preferably methyl ethers. 
[0086] The invention also relates to a process for the manu- 
facture of epichlorohydrin, comprising the process for the 
manufacture of dichloropropanol in which the purified glyc- 
erol-based product is reacted with a chlorinating agent, fol- 
lowed by a process for the dehydrochlorinalion of dichloro- 
propanol 

|0087) llie crude glycerol-based product in the process for 
manufacturing dichloropropanol according to the invention 
may be obtained starting from fossil raw materials or starting 
from renewable raw materials, preferably starting from 
renewable raw materials, as described in WO 2005/054 1 67 of 
SOLVAY SA, the content of which is incorporated herein by 
reference, and especially the passages from page 1 , line 26, to 
page 4, line 2, and as described m WO 20067100312 of 
SOLVAY SA, the content of which is incorporated herein by 
reference, and especially the passages from page 3, line 29, to 
page 5, line 24. 

[0088] In the process for preparing dichloropropanol 
according to the invention, glycerol may have an alkali metal 
and/or alkaline earth metal content as described in WO 2006/ 
100315 of SOLVAY SA, the content of which is incorporated 
herein by reference, and especially the passages from page 7, 
line 11, to page 9, line 10. 

[0089] In the process for preparing dichloropropanol 
according to the invention, the glycerol may contain elements 
other than alkali metals and alkaline earth metals as described 
in WO 2006/1003 1 9 of SOLVAY SA, the content of which is 
incorporated herein by reference, especially the passages 
from page 2, line 3 to 8, and from page 6, line 20, to page 9, 
line 14. 

[0090] In the process for preparing dichloropropanol 
according to the invention, the glycerol contains generally an 
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amount of heavy compounds other glycerol and whose boil- 
ing temperature under a pressure of 1 bar absolute is at least 
15° C. greater than the boiling temperature of dichloropro- 
panol as described in WO 2006/1 0003 1 9 of SOLVAY S A the 
content of which is incorporated herein by reference, espe- 
cially the passages from page 9, line IS, to page 10, line IS. 
[0091] In the process for preparing dichloropropanol 
according to the invention, the chlorinating agent generally 
comprises hydrogen chloride. The hydrogen chloride can be 
gaseous hydrogen chloride, optionally anhydrous, an aque- 
ous hydrogen chloride solution or a mixture of the two. 
[0092] The chlorinating agent can originate at least par- 
tially from a process for the manufacture of vinyl chloride 
and/or of 4,4-methylenediphenyl diisocyanate and/or for the 
pyrolysis of chlorinated organic compounds and/or for the 
pickling of metals and/or for the production of dichloropro- 
panol by hypochlorination of ally 1 chloride and/or be gener- 
ated in situ in the reaction medium starting from an inorganic 
acid and from a metal chloride, such as described in Appli- 
cation WO 2005/054 1 67 on behalf of SOLVAY SA, the con- 
tent of which is incorporated herein by reference, especially 
the passages from page 4, line 32, to page 5, line 18. 
10093] The chlorinating agent can originate at least par- 
tially from a process for the manufacture of allyl chloride 
and/or from a process for the manufacture of chloromethanes 
and/or from a chlorinolysis process and/or from a process for 
the oxidation of chlorinated compounds at a temperature of 
greater than or equal to 800° C, such as described in Appli- 
cation WO 2006/106153 on behalf of SOLVAY SA, the con- 
tent of which is incorporated herein by reference, especially 
the passages from page 2, line 10, to page 3, line 20. 
[0094] The chlorinating agent can also originate at least 
partially from a process for the manufacture of silica by 
decomposition of chlorosilane, such as described in Ull- 
mann's Encyclopedia of Industrial Chemistry, Fifth Com- 
pletely Revised Edition, Volume A 23: Refractory Ceramics 
to Silicon Carbide, 1 993, pages 635 -636. The hydrogen chlo- 
ride is provided in this case generally in the form of an 
aqueous hydrogen chloride solution. 
[0095] The chlorinating agent can also originate at least 
partially from a process for the manufacture of hydrogen 
chloride by direct synthesis starting from chlorine and hydro- 
gen, such as described in UllmaiuTs Encyclopedia of Indus- 
trial Chemistry, Fifth Completely Revised Edition, VolumeA 
13: High-Performance Fibers to Imidazole and Derivatives, 
1989, page 289. The hydrogen chloride is provided in this 
case generally in the form of a gas or of a liquefied gas or of 
an aqueous solution In this process for the manufacture of 
hydrogen chloride, the chlorine and hydrogen can originate 
from any process. The chlorine and hydrogen preferably 
originate at least partially from a process for the electrolysis 
of a brine, more preferably of a brine predominantly compris- 
ing sodium chloride, potassium chloride or a mixture of the 
two and particularly preferably of a brine predominantly 
comprising sodium chloride. The electrolysis process can be 
a mercury, diaphragm or membrane electrolysis process. 
[0096] The chlorinating agent can also originate at least 
partially from a chlorine/fluorine exchange process on 
organic compounds, such as processes for the manufacture of 
chlorofluorohydrocarbons (HCFCs) and/or of hydrofluoro- 
carbons (HFCs). This chlorinating agent can be in the gas 
form or in the form of an aqueous solution. A description of 
processes for the manufacture of H(C)FCs can be found in the 
reference work Ullmann's Encyclopedia of Industrial Chem- 



istry, Fifth Completely Revised Edition, VolumeA 1 1: Fibers, 
5. Synthetic Inorganic, to Formaldehyde, 1988, pages 354- 
360. Preference is given among these processes to the pro- 
cesses for the manufacture of HFC-134a, HFC-152a, CFC- 
11, CFC-12, HFC-32, HCFC-142b, HCFC-141b and HFC- 
143a. The hydrogen chloride resulting from these processes 
generally exhibits a content ofhydrogen fluoride in the hydro- 
gen chloride of less than or equal to 200 mg/kg, preferably of 
less than or equal tn 50 mg/kg and very preferably of less than 
or equal to 10 mg/kg. Without wishing to be restricted by any 
one theoretical explanation, it is believed that an excessively 
high content ofhydrogen fluoride in the hydrogen chloride 
used as starting material would result in the rapid corrosion of 
the materials generally used in the equipment for the produc- 
tion of dichloropropanol from glycerol, such as the enamel of 
the enamelled steel , for example. 

|0097] The invention also relates to a process for the manu- 
facture of dichloropropanol from glycerol, according to 
which glycerol obtained by the process for the purification of 
the crude glycerol-based product described above is sub- 
jected to a reaction with a chlorinating agent comprising 
hydrogen chloride which was obtained at least partially in a 
process for the manufacture of silica by decomposition of 
chlurosilane and/or in a process for the manufacture ofhydro- 
gen chloride by direct synthesis starting from chlorine and 
hydrogen and/or in a chlorine/fluorine exchange process on 
organic compounds. 

|0098) The invention also relates to a process for the manu- 
facture of dichloropropanol according to which glycerol is 
subjected to a reaction with a chlorinating agent comprising 
hydrogen chloride which was obtained at least partially in a 
process for the manufacture of silica by decomposition of 
chlorosilane and/or in a process for the manufacture ofhydro- 
gen chloride by direct synthesis starting from chlorine and 
hydrogen and/or in a chlorine/fluorine exchange process on 
organic compounds. 

[0099] The invention also relates to a chlorinating agent 
comprising hydrogen chloride and at most 200 mg/kg of 
hydrogen fluoride per kg of hydrogen chloride. 
[0100] This chlorinating agent can be obtained in a chlo- 
rine/fluorine exchange process on organic compounds, such 
as processes for the manufacture of chlorofluorohydrocar- 
bons (HCFCs) and/or of hydrofluorocarbons (HFCs). 
[0101] Id the process for preparing dichloropropanol 
according to the invention, the reaction of glycerol with the 
chlorinating agent may be carried out in a reactor as described 
in application WO 2005/054 1 67 of SOLVAY SA, the content 
of which is herein incorporated by reference, especially the 
passages from page 6, line 3 to line 23. 
[0102J In the process for preparing dichloropropanol 
according to the invention, the reaction of glycerol with the 
chlorinating agent may be carried out in apparatus which is 
made of or covered with materials that are resistant to chlo- 
rinating agents, as described in the patent WO 2006/100317 
of SOLVAY SA, the content of which is incorporated here by 
reference, especially the passages from page 2, line 29, to 
page 3, line 7, and from page 23, line 22, to page 27, line 25. 
|0103[ In the process for preparing dichloropropanol 
according to the invention, the reaction of glycerol with the 
chlorinating agent may be carried out in a reaction medium as 
described in WO 2006/1 06 1 54 of SOLVAY SA, the content of 
which is incorporated here by reference, especially the pas- 
sages from page 14, line 15, to page 17, line 10. 
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|0104] In the process for preparing dichjoropropanol 
according to the invention, the reaction of glycerol and the 
chlorinating agent may be carried out in the presence of a 
catalyst as described in WO 2005/054167 of SOLVAY SA, 
the content of which is incorporated here by reference, espe- 
cially the passages from page 6, line 24, to page 7, line 35. 
[0105] Mention is made particularly of a catalyst based on 
a carboxylic acid or on a carboxylk acid derivative having an 
atmospheric boiling point of greater than or equal to 200° C, 
especially adipic acid and derivatives of adipic acid. 
[0106] In the process for preparing dichloropropanol 
according to the invention, the reaction of glycerol and the 
chlorinating agent may be carried out at a catalyst concentra- 
tion, temperature and pressure and for residence times as 
described in WO 2005/054 1 67 of SOLVAY SA the content of 
which is incorporated here by reference, especially the pas- 
sages from page 8, line 1, to page 10, line 10. 
[0107] Mention is made particularly of a temperature of at 
least 20° C. and not more than 1 60° C, of a pressureof at least 
0.3 bar and not more than 100 bar and of a residence time of 
at least 1 h and not more than 50 h. 
[0108] In the process for the manufacture of dichloropro- 
panol according to the invention, the reaction of glycerol and 
the chlorinating agent may be carried out as described in 
WO2007/054505 of SOLVAY SA, the content of which is 
incorporated herein by reference, especially the passages 
from page 1, line 24 to 31, and from page 2, line 24, to page 
6, line 18. Glycerol is preferably reacted with a chlorinating 
agent comprising hydrochloric acid in a liquid medium in 
equilibrium with a vapour phase and in which the condensa- 
tion of a fraction exhibiting the composition of the vapour 
phase is prevented. In the process, the liquid medium is in a 
vessel, and is in equilibrium with a vapour phase and at least 
one part of the inner wall of the vessel which is above the level 
of the liquid medium in the vessel is maintained at a tempera- 
ture lower than 1 20° C . or at a temperature at least 1° C . higher 
than the dew temperature of the vapour phase and/or is trick- 
led with a liquid. 

10109] The chlorination reaction can be carried out in the 
presence of a solvent. 

|0110] In the process for preparing dichloropropanol 
according to the invention, the reaction of glycerol with the 
chlorinating agent may be carried out in the presence of a 
solvent as described in WO 2005/0541 67 of SOLVAY SA, the 
content of which is incorporated here by reference, especially 
the passages from page 1 1 , line 1 2 to line 36. 
[0111] In the process for preparing dichloropropanol 
according to the invention, the reaction of glycerol with the 
chlorinating agent may be carried out in the presence of a 
liquid phase comprising heavy compounds other than glyc- 
erol, as described in the WO 2006/100316 of SOLVAY SA, 
the content of which is incorporated here by reference, espe- 
cially the passages from page 2, line 18 to 20, and from page 
15, line 32, to page 17, line 33. 

|0112] The chlorination reaction is preferably carried out in 
a liquid reaction medium, as described in the WO 2006/ 
10031 9 of SOLVAY SA, the content of which is incorporated 
here by reference, especially the passages from page 2, line 3 
to 8, and from page 17, line 12, to page 19, line 9. 
[0113] In the process according to the invention, the sepa- 
ration of the dichloropropanol and of the other compounds 
from the reaction mixture may be carried out in accordance 
with the methods as described in WO 2005/054167 of 



SOLVAY SA, the content of which is incorporated herein by 
reference, especially the passages from page 12, line 1, to 
page 17, line 20. 

|0114] Particular mention is made of separation by azeo- 
tropic distillation of a watcr/dichloropropanol/chlorinating 
agent mixture under conditions which minimize the losses of 
chlorinating agent, followed by isolation of the dichloropro- 
panol by decantalion. 

[0115] In the process for preparing dichloropropanol 
according to the invention, the isolation of the dichloropro- 
panol and of the other compounds from the reaction mixture 
from chlorination of glycerol may be carried out in accor- 
dance with methods of the kind described in WO 2006/ 
1003 12 of SOLVAY SA, the content of which is incorporated 
here by reference, especially the passages, from page 2, line 3 
to 10, from page 20, line 28, to page 25, line 2, and from page 
25, line 21, to page 28, line 20. 

[0116] In the process for preparing dichloropropanol 
according to the invention, the separation of the dichloropro- 
panol and of the other compounds from the reaction mixture 
from chlorination of glycerol may be carried out in accor- 
dance with methods as described in WO 2006/100313 of 
SOLVAY SA, the content of which is incorporated here by 
reference, especially the passages from page 2, line 1 to line 
13, and from page 21, line l3,1opage 25, line 25. 
[0117] In the process for preparing dichloropropanol 
according to the invention, the separation of the dichloropro- 
panol and the other compounds from the reaction mixture 
from chlorination of glycerol may be carried out in accor- 
dance with methods as described in WO 2006/100314 or 
SOLVAY SA, the content of which is incorporated herein by 
reference, especially the passages from page 2, line 6 to 31, 
and from page 18, line 33, to page 22, line 29 
[0118] In the process for preparing dichloropropanol 
according to the invention, the separation of the dichloropro- 
panol and of the other compounds from the reaction mixture 
from chlorination glycerol, may be carried out in accordance 
with methods as described in WO 2006/100320 of SOLVAY 
SA, the content of which is incorporated herein by reference, 
especially the passages from page 1 , line 30, to page 2, line 
12, and from page 6, line 25, to page 10, line 28. 
[0119] In the process for preparing dichloropropanol 
according to the invention, the isolation and the treatment of 
the other compounds of the reaction mixture from chlorina- 
tion of glycerol may be carried out in accordance with meth- 
ods as described in WO 2006/100315 of SOLVAY SA, the 
content of which is incorporated herein by reference, espe- 
cially the passages from page 2, line 3 to line 13, and from 
page 23, line 3, to page 24, line 13. A preferred treatment 
consists in subjecting a fraction of the by-products of the 
reaction to a high-temperature oxidation. 
[0120] In the process for preparing dichloropropanol 
according to the invention, the dichloropropanol is generally 
obtained in the form of a mixture of compounds comprising 
the isomers of 1 ,3-dichloropropan-2-ol and 2,3-dichloropro- 
pan- 1 -ol, as described in WO 2006/ 1 003 1 9 of SOLVAY SA, 
the content of which is incorporated herein by reference, 
especially the passages from page 23, line 34, to page 24, line 
25. 

(01211 ' n the process for preparing dichloropropanol 
according to the invention, the dichloropropanol may include 
a heightened amount of halogenated ketones, in particular of 
chloroacetone, as described in WO 2006/1003 1 1 of SOLVAY 
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SA, the content of which is incorporated herein by reference, 
especially the passages from page 2, line 22 to 25, from page 
22, line 8, to page 23, line 35. 

[0122] Thedichloropropanol formed can be separated from 
the other constituents of the reaction medium by any separa- 
tion treatment, for example by distillation, stripping, extrac- 
tion or adsorption. After this treatment, the other constituents 
of the reaction medium can be subjected to additional sepa- 
ration treatments, such as, for example, a filtration, where 
fatty acid salts can be separated. 

|0123) When the separation treatment is a distillation and 
when a crude glycerol -based product according to the inven- 
tion is used for the manufacture of dichloropropanol, the 
dichloropropanol separated can be contaminated by various 
isomers of chloroalkoxypropanol or of dialkoxypropanol. 
The chloroalkoxypropanol or dialkoxypropanol isomers are 
preferably those for which the alkoxy group is chosen from 
the methoxy, ethoxy, propoxy, butoxy, pentoxy, bexoxy, hep- 
toxy andoctoxy groups, preferably from the methoxy, ethoxy, 
propoxy and butoxy groups, more preferably from the meth- 
oxy and ethoxy groups. The alkoxy group is very particularly 
preferably the methoxy group. The propoxy group is chosen 
from n-propoxy, isopropoxy group and mixture thereof, and 
is preferably an isopropoxy group. The butoxy group is cho- 
sen from 1 -butoxy, 2-butoxy, isobutoxy, tert-butoxy group, 
and mixturesof least two of them, and is preferably an isobu- 
toxy or a tcrtbutoxy group. The treatment of the crude glyc- 
erol-based product according to the invention exhibits the 
advantage of reducing the contamination of the dichloropro- 
panol by these isomers. 

(0124| Finally, the invention relates to a process for the 
manufacture of epichlorohydrin comprising the process for 
the manufacture of dichloropropanol starting from glycerol in 
which a crude glycerol-based product is subjected to at least 
one treatment, optionally under reduced pressure, of evapo- 
rative concentration, of evaporative crystallization, of distil- 
lation, of fractional distillation, of stripping orof liquid-liquid 
extraction so as to reduce the content of the glycerol alkyl 
ethers and to obtain a purified glycerol-based product which 
is reacted with a chlorinating agent, followed by a process for 
the dehydrochlorination of dichloropropanol. 
[01 2S| When the dichloropropanol is contaminated by vari- 
ous isomers of chloroalkoxypropanol, the epichlorohydrin 
can be contaminated by alkyl glycidyl ethers. The alkyl gfy- 
cidyl ethers arc preferably those for which the alkyl group is 
chosen from the methyl, ethyl, propyl, butyl, pentyl, hexyl, 
heptyl and octyl groups, preferably from the methyl, ethyl, 
propyl and butyl groups, more preferably from the methyl and 
ethyl groups. The alkyl group is very particularly preferably 
the methyl group. The propyl group is chosen from n-propyl, 
isopropyl group and mixture thereof, and is preferably an 
isopropyl group. The butyl group is chosen from 1-butyl, 
2-butyl, isobutyl, tert-butyl group, and mixtures of least two 
of them, and is preferably an isobutyl or a tertbutyl group. 
This contamination can be reduced by using a dichloropro- 
panol manufactured from the purified glycerol -based product 
according to the invention. Thesealkyl glycidyl ethers exhibit 
boiling points very close to that of epichlorohydrin and are, 
for this reason, very difficult to separate from it. 
[0126] Intheprocess for preparing epichlorohydrin accord- 
ing to the invention, the dichloropropanol may be subjected to 
a dehydrochlorination reaction as described in WO 2005/ 
054 1 67, the content of which is incorporated herein by refer- 
ence, especially the passages from page 19, line 12, to page 



22, line 30 and WO 20067 1 003 1 1 , of SOLVAY SA, the con- 
tent of which is incorporated herein by reference, especially 
the passages from page 2, line 22 to 25, and from page 22, line 
27, to page 23, line 32. 

[0127] The dehydrochlorination of dichloropropanol may 
also be carried out as described in WO 2006/100318 of 
SOLVAY SA, the content of which is incorporated here by 
reference, especially the passages from page 2, line 23 to 28, 
and from page 24, line 1 7, to page 32, line 3. 
[0128| The process for preparing dichloropropanol accord- 
ing to the invention, may be integrated within an overall plan 
for preparation of epichlorohydrin, as described in the WO 
2006/106155 of SOLVAY SA, the content of which is incor- 
porated here by reference, especially the passages from page 
2, line 26 to page 31, and from page 21, line 18, to page 23, 
line 6. 

[0129] Finally, the invention relates to a process for the 
manufacture of epoxy resins comprising a process for the 
manufacture of epichlorohydrin by dehydrochlorination of 
dichloropropanol, obtained by chlorination of a purified glyc- 
erol-based product, in which epichlorohydrin is subjected to 
a reaction with a compound containing at least two active 
hydrogen atoms. These compounds include polyphenolic 
compounds, mono- and diamines, amino phenols, heterocy- 
clic imides and amides, aliphatic diols and polyols, and 
dimeric fatry acids. 

(0130] The examples below are intended to illustrate the 
invention without, however, limiting it. 

EXAMPLE 1 

(0131) A crude glycerol resulting from the manufacture of 
biodiesel by a process for the Iransestenficalion of rapeseed 
oil by methanol in the presence of a heterogeneous catalyst 
and operated under conditions such that ethers of glycerol 
have formed and have not been separated from glycerol, has 
been obtained. Such conditions are for example, the use of an 
acidic heterogeneous catalyst, the presence of acidic com- 
pounds, for instance carboxylic acids in the colza oil, a high 
transesterification temperature and a long residence time of 
the mixture methanol/soja oil on the catalyst. That crude 
glycerol was distilled under reduced pressure. The operation 
was carried out in an arrangement composed of a round- 
bottomed flask equipped with a pocket having a thermo- 
couple, with a magnetic bar for the stirring, with a distillation 
head with a pocket having a thermocouple, with a side reflux 
condenser cooled to 0° C . and with a round-bottomed flask for 
collecting the evaporate. The compounds not collected in the 
round-bottomed flask were condensed in a trap cooled to 
-78° C. The water and the methanol were distilled at first 
under a reduced pressure of 9 torr at ambient temperature. 
Fractions enriched in glycerol methyl ethers were subse- 
quently collected at a constant pressure of 3 torr with a boiling 
point of the mixture of 159-160° C. and a measured vapour 
temperature of 151-155° C. Three distillate fractions were 
collected. The contents of various compounds of the crude 
glycerol (crude glycerol-based product), of the fractions col- 
lected, of the trap and of the distillation residue (purified 
glycerol-based product) are given in Table 1 below. 
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TABLE 1 



Crude Purified 

glycerol- glycerol- 

based based 

product Fraction I friction 2 fraction 3 Trap product 









3 78 


5.02 


1.98 


83.26 


Constituents (in g'kg) 

ethanol 
propanol 


2.4 
0.016 




0 006 


0009 


0.035 


0.008 


ethylene glycol 


0.22 


2.2 


0.22 


0.088 


5.4 


0.02 


propylene glycol 


0.14 


0.85 






10 






11.3 


176 


36 




36.7 




glycerol 


965 


744 


957 


981 


37 


992 


glycerol monoaceute 


0.35 


1.4 


1.1 


0.71 


0 12 


0.21 


3 diglycerol isomers 


2.8 


0.01 




1.1 




3.4 


methyl oleate ♦ methyl linoleate 




78 


1.8 


0 04 




<O.0Ol 


glycerol monooleatc gl. u: 1 monol no 


Icate 3.9 


1.1 


0.92 


1.8 




2.2 








0.4 


0.5 







[0132| A crude glycerol resulting from the manufacture of 
biodiesel by a process for the transesterification of rapeseed 
oil by methanol in the presence of a heterogeneous catalyst 
and operated under conditions such that ethers of glycerol 
have formed and have not been separated from glycerol, has 
been obtained. Such conditions are for example, the use of an 
acidic heterogeneous catalyst, the presence of acidic com- 
pounds, for instance carboxylic acids in the colza oil, a high 
transesterification temperature and a long residence time of 
the mixture methanol/soja oil on the catalyst. That crude 
glycerol was treated with steam under reduced pressure. The 
operation was carried out in an arrangement composed of a 
round-bottomed flask equipped with a pocket having a ther- 
mocouple, with a magnetic bar for the stirring, with a dip pipe 
for the injection of steam, with a distillation head with a 
pocket having thermocouple, with a side reflux condenser 
cooled to 0° C. and with a round-bottomed flask for collecting 
the evaporate. The compounds not collected in the round- 
bottomed flask were condensed in a trap cooled to -78° C. 
Steam at 140° C. (33.19 g) was injected in 63 minutes. The 
condensate was collected under a constant pressure of 26 torr 
with a boiling point of the mixture of 127-139° C. and a 
measured vapour temperature of 91-97° C. The contents of 
various compounds of the crude glycerol (crude gtycerol- 
based product) and of the stripping residue (purified glycerol - 
based product) are given in the following Table 2. 



TABLE 2-continued 



MQ960-965) MC (994) 



1. A crude glycerol -based product comprising glycerol 
alky] ethers in an amount of 0.001 to 100 g/kg of crude 
product. 

2. The crude product according to claim 1, wherein the 
glycerol alkyl ethers are glycerol monoethers, glycerol 
diethers, glycerol triethers, or mixtures thereof, the alkyl 
groups of said glycerol alkyl ethers being selected indepen- 
dently from the group consisting of methyl, ethyl, propyl, 
butyl, pentyl, hexyl, heptyl, and octyl groups. 

3. The crude product according to claim 2, wherein the 
glycerol alkyl ethers are selected from the group consisting of 
glycerol monomethyl ethers, monoethyl ethers, and mixtures 
thereof. 

4. The crude product according to claim 1, presenting one 
or more of the following features: 

the glycerol alkyl ethers are methyl ethers; 

said crude product comprises methanol in an amount of 0. 1 

to 20 g/kg of crude product; 
said crude product comprises ethanol, propanol, butanol, 

pentanol, hexanol, heptanol, octanol, ethylene glycol 

and propylene glycol in a total amount ofO.01 to 2 g/kg 

of crude product; 
the glycerol alkyl ethers are ethyl ethers; 
saidcrude product comprises ethanol in an amount of 0.1 to 

20 g/kg of crude product; 
said crude product comprises methanol, propanol, butanol, 

pentanol, hexanol, heptanol, octanol, ethylene glycol 

and propylene glycol in a total amount of 0.01 to 2 g/kg 

of crude product; 
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the glycerol alkyl ethers are propyl ethers; 

said crude product comprises propanol in an amount of 0. 1 

to 20 g/kg of crude product; or 
said crude product comprises methanol, ethanol, butanol, 

pentanol, hexanol, heptanol, octanol, ethylene glycol 

and propylene glycol in a total amount of 0.01 to 2 g/kg 

of crude product. 

5. A process for the purification of the crude glycerol-based 
product in accordance with claim 1, wherein the crude prod- 
uct is subjected to at least one treatment, optionally under 
reduced pressure, of evaporative concentration, of evapora- 
tive crystallization, of distillation, of fractional distillation, of 
stripping, or of liquid-liquid extraction. 

6. The process according to claim 5, wherein a purified 
glycerol-based product is obtained by said process, said puri- 
fied glycerol-based product comprising glycerol alkyl ethers 
in an amount of less than 5 g/kg of purified product and 
methanol, ethanol, propanol, butanol, pentanol, hexanol, hep- 
tanol, octanol, ethylene glycol and propylene glycol in a total 
amount of less than 1 g/kg of purified product. 

7. The process according to claim 6 wherein the glycerol 
alkyl ethers are selected from the group consisting of glycerol 
methyl ethers, glycerol ethyl ethers, glycerol propyl ethers, 
glycerol butyl ethers, and any mixtures of at least two of them 

8. The process according to claim 7, wherein said purified 
glycerol-based product presents one or moreof the following 
features: 

said purified glycerol-based product comprises glycerol 
methyl ethers in an amount of less than 5 g/kg of purified 
product; 

said purified glycerol-based product comprises glycerol 
ethyl ethers in an amount of less than 5 g/kg of purified 

said purified glycerol-based product comprises glycerol 
propyl ethers in an amount of less than 5 g/kg of purified 

said purified glycerol-based product comprises methanol, 
ethanol, propanol, butanol, ethylene glycol and propy- 
lene glycol in a total amount of less than 1 g/kg of 
purified product. 

9. A process for the manufacture of dichloropropanol start- 
ing from glycerol, in which a crude glycerol-based product in 
accordance with claim 1 is subjected to al least one treatment, 
optionally under reduced pressure, of evaporative concentra- 
tion, of evaporative crystallization, of distillation, of frac- 
tional distillation, of stripping, or of liquid-liquid extraction, 
so as to reduce the content of glycerol alkyl ethers and to 
obtain a purified product which is reacted with a chlorinating 



10. The process according to claim 9, wherein the alkyl 
ethers are methyl ethers or ethyl ethers. 

11. A process for the manufacture of epichlorohydrin, 
comprising the process of claim 9 followed by a process for 
the dchydrochlorination of dichloropropanol. 

12. A process for the manufacture of epoxy resins, com- 
prising the process for the manufacrureof epichlorohydrin of 
claim 11, followed by a process in which epichlorohydrin is 
subjected to a reaction with a compound containing at least 
two active hydrogen atoms. 

13. A process for the manufacture of dichloropropanol 
comprising the process for the purification of the crude glyc- 
erol-based product of claim 5, and further comprising sub- 
jecting the glycerol so obtained by said purification process to 
a reaction with a chlorinating agent comprising hydrogen 
chloride which was obtained at least partially in a process 
selected from the group consisting of: a process for the manu- 
facture of silica by decomposition of chlorosilane; a process 
for the manufacture of hydrogen chloride by direct synthesis 
starting from chlorine and hydrogen; a chlorine/fluorine 
exchange process on organic compounds; and any combina- 
tions thereof 

14. The process according to claim 13, wherein the chlo- 
rine and the hydrogen were obtained a1 least partially in a 
process for the electrolysis of a brine. 

15. The process according to claim 13, wherein the chlo- 
rinating agent, comprises hydrogen chloride and at most 200 
mg of hydrogen fluoride per kg of hydrogen chloride 

16. A process for the manufacture of dichloropropanol, 
according to which glycerol is subjected to a reaction whh a 
chlorinating agent comprising hydrogen chloride which was 
obtained at least partially in a process selected from the group 
consisting of: 

a) a process for the manufacture of silica by decomposition 
of chlorosilane; 

b) in a process for the manufacture of hydrogen chloride by 
direct synthesis starting from chlorine and hydrogen; 

c) a chlorine/fluorine exchange process on organic com- 
pounds; and combinations of at least two processes 

17. The crude product according to claim 3 wherein the 
glycerol alkyl ethers are glycerol monomcthyl ethers. 

18. The process according to claim 9 wherein the glycerol 
alkyl ethers are glycerol methyl ethers. 



